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(54) Process for producing multilayer molded article 

(57) The advantage of the injection press molding 
method that a surface of a thermoplastic resin substrate 
can be laminated partly or entirely with a skin material in 
parallel with forming the substrate is utilized, and even 
in a case where a fabric skin material with raising or a 
skin material backed with a foamed layer is used, dete- 
rioration in an appearance and in a cushion property 
caused by falling down of the raising and crush of the 
foamed layer never occurs. Furthermore, a multilayer 
molded article laminated partly or entirely with a skin 
material with a good appearance having less distortion 
can be easily produced. The present invention provides: 

A process for producing a multilayer molded article 
in which a surface of a thermoplastic resin substrate is 
partly or entirely laminated with a skin material , the 
process using a mold including a pair of a female and a 
male mold halves, the process comprising: 

(1) a step of supplying the skin material to a prede- 
termined position between the female and the male 
mold halves in an open state; 

(2) a step of supplying a molten thermoplastic resin 
between the skin material and a molding surface of 
any one of the female and the male mold halves; 

(3) a step of clamping the mold after or while sup- 
plying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the mol- 
ten thermoplastic resin in the mold; 

(5) a step of moving a part or a whole of the mold 
half, wherein the part or the whole of the mold half 
has a molding surface contacting the skin material, 
relative to a surface of the skin material to make a 



gap between the surface of the skin material and a 
molding surface of the part or the whole of the mold 
half; 

(6) a step of carrying out secondary cooling of the 
molten thermoplastic resin in the state of keeping 
the position of the mold halves made in the above 
(5); and 

(7) a step of opening the mold halves after solidifi- 
cation of the molten thermoplastic resin and taking 
the molded article out of the mold. 



Fig. 5 
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Description 

[0001] The present invention relates to a process for 
producing a multilayer molded article in which a surface 
of a thermoplastic resin substrate is entirely or partly 
laminated with a skin material. 
[0002] Multilayer molded articles in which a skin mate- 
rial is laminated on a surface of a thermoplastic resin 
substrate have been used in a wide variety of fields 
such as interior parts of automobiles (for example, door 
trims and instrument panels), and interior and exterior 
parts of household electric appliances. 
[0003] As methods for producing such multilayer 
molded articles, there have been known a method in 
which a molded article (substrate) obtained by previ- 
ously forming a thermoplastic resin into a desired shape 
by a variety of methods such as injection molding is 
laminated and stuck with a skin material using adhe- 
sives or the like, a method using an injection press 
method, as disclosed in Japanese Patent Publication 
Kokoku No. 83058/1993 (JP-B-05-83058), in which a 
skin material is supplied between a pair of a female and 
a male mold halves, a molten thermoplastic resin is 
thereafter supplied, and the skin material is then lami- 
nated on the surface of the molten thermoplastic resin in 
parallel with forming the molten thermoplastic resin into 
a desired shape by means of clamping the mold halves, 
and so on. 

[0004] However, the former method includes complex 
steps and has problems on human bodies and environ- 
ment caused by solvents contained in the adhesives. 
The latter method has an advantage that forming a sub- 
strate and laminating a skin material onto the substrate 
can be carried out simultaneously, but there is a prob- 
lem that texture of the skin material in the molded article 
obtained is deteriorated because a molding pressure is 
applied to the skin material under the same condition as 
that of the resin portion. Particularly, in a case where a 
fabric skin material with raising is used as the skin mate- 
rial, the raising falls down due to the pressure in mold 
clamping and the appearance is seriously deteriorated. 
In a case where a skin material backed with a foamed 
layer is used, there is a problem that the foamed layer is 
crushed by the heat and the molding pressure in the 
mold clamping, so that a cushion property is deterio- 
rated. 

[0005] Under these circumstances, the present inven- 
tors have studied to develop a process for producing a 
multilayer molded article wherein the advantage of the 
injection press molding method that a surface of a sub- 
strate can be laminated entirely or partly with a skin 
material in parallel with forming the substrate is utilized, 
and even in a case where a fabric skin material with 
raising or a skin material backed with a foamed layer is 
used, deterioration in an appearance and in a cushion 
property caused by falling down of the raising and crush 
of the foamed layer never occurs. As a result, they have 
accomplished the present invention. 



[0006] The present invention provides: 

1. a process for producing a multilayer molded arti- 
cle in which a surface of a thermoplastic resin sub- 

5 strate is partly or entirely laminated with a skin 
material, the process using a mold including a pair 
of a female and a male mold halves, the process 
comprising; 

w (1) a step of supplying the skin material to a 

predetermined position between the female 
and the male mold halves in an open state; 

(2) a step of supplying a molten thermoplastic 
resin between the skin material and a molding 

is surface of any one of the female and the male 

mold halves; 

(3) a step of clamping the mold after or while 
supplying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the 
20 molten thermoplastic resin in the mold; 

(5) a step of moving a part or a whole of the 
mold half, wherein the part or the whole of the 
mold half has a molding surface contacting the 
skin material, relative to a surface of the skin 

25 material to make a gap between the surface of 

the skin material and the part or the whole of a 
molding surface of the mold half; 

(6) a step of carrying out secondary cooling of 
the molten thermoplastic resin in the state of 

30 keeping the position of the mold halves made 

in the above (5); and 

(7) a step of opening the mold halves after 
solidification of the molten thermoplastic resin 
and taking the molded article out of the mold. 

35 

2. a process for producing a multilayer molded arti- 
cle in which a surface of a thermoplastic resin sub- 
strate is entirely laminated with a skin material, the 
process using a mold including a pair of a female 

40 and a male mold halves, the process comprising: 

(1) a step of supplying the skin material to a 
predetermined position between the female 
and the male mold halves in an open state; 
45 (2) a step of supplying a molten thermoplastic 

resin between the skin material and a molding 
surface of any one of the female and the male 
mold halves; 

(3) a step of clamping the mold after or while 
so supplying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the 
molten thermoplastic resin in the mold; 

(5) a step of opeing the mold halves to make a 
gap between the surface of the skin material 

55 and the whole of a molding surface of the mold 

half; 

(6) a step of carrying out secondary cooling of 
the molten thermoplastic resin in the state of 
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keeping the position of the mold halves made 
in the above (5); and 

(7) a step of opening the mold halves after 
solidification of the molten thermoplastic resin 
and taking the molded article out of the mold. 5 

3. a process for producing a multilayer molded arti- 
cle in which a surface of a thermoplastic resin sub- 
strate is partly laminated with a skin material, the 
process using a mold including a pair of a female 
and a male mold halves, a part of a molding surface 
corresponding to a skin material-laminated surface 
of the molded article which comes in contact with 
the skin material being composed of a movable 
block which can slide forward and backward in a 
mold opening/closing direction in the mold, the 
process comprising: 



4. the process according to the above 1, 2 or 3 
wherein the gap made in the step (5) is a half or 
more of the difference in thickness between the 45 
unprocessed skin material before molding and the 
skin material being under compression by means of 
the mold clamping in the step (3); and 

5. the process according to the above 1, 2 or 3 
wherein the skin material is a fabric skin material so 
with raising. 

[0007] Throughout this specification and the claims 
which follow, unless the context requires otherwise, the 
word "comprise", and variations such as "comprises" ss 
and "comprising", will be understood to imply the inclu- 
sion of a stated integer or step or group of integers or 
steps but not the exclusion of any other integer or step 



or group of integer or step. 

[0008] Further scope of applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and specific 
examples, while indicating preferred embodiments of 
the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and 
scope of the invention will become apparent to those 
skilled in the art from this detailed description. 

Figure 1 illustrates a manufacturing process 
according to the process of the present invention by 
a schematic cross section of a mold. 
Figure 2 illustrates a manufacturing process 
according to the process of the present invention by 
a schematic cross section of a mold. 
Figure 3 illustrates a manufacturing process 
according to the process of the present invention by 
a schematic cross section of a mold. 
Figure 4 illustrates a manufacturing process 
according to the process of the present invention by 
a schematic cross section of a mold. 
Figure 5 illustrates a manufacturing process 
according to the process of the present invention by 
a schematic cross section of a mold. 
Figure 6 illustrates an example of a multilayer 
molded article obtained by the process of the 
present invention by a cross section. 
Figure 7 illustrates an example of a multilayer 
molded article with a rib obtained by the process of 
the present invention by a cross section. 
Figure 8 illustrates an example of a mold to be used 
in the present invention by a schematic cross sec- 
tion. 

Figure 9 illustrates a manufacturing process 

according to the process of the present invention by 

a schematic cross section of a mold. 

Figure 10 illustrates a manufacturing process 

according to the process of the present invention by 

a schematic cross section of a mold. 

Figure 11 illustrates a manufacturing process 

according to the process of the present invention by 

a schematic cross section of a mold. 

Figure 12 illustrates a manufacturing process 

according to the process of the present invention by 

a schematic cross section of a mold. 

Figure 13 illustrates an example of a multilayer 

molded article obtained by the process of the 

present invention by a cross section. 

Figure 14 illustrates an example of a multilayer 

molded article obtained by the process of the 

present invention by a cross section. 

Figure 15 illustrates an example of a multilayer 

molded article with a rib obtained by the process of 

the present invention by a cross section. 

[0009] With reference to drawings, the present inven- 



(1) a step of supplying the skin material to a 
predetermined position between the female 20 
and the male mold halves in an open state; 

(2) a step of supplying a molten thermoplastic 
resin between the skin material and a molding 
surface of the mold half having no movable 
block; 25 

(3) a step of clamping the mold after or while 
supplying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the 
molten thermoplastic resin in the mold; 

(5) a step of retracting the movable block con- 30 
tacting the skin material into the mold half to 
make a gap between a surface of the skin 
material and a molding surface of the movable 
block; 

(6) a step of carrying out secondary cooling of 35 
the molten thermoplastic resin in the state of 
keeping the position of the mold halves made 

in the above (5); and 

(7) a step of opening the mold halves after 
solidification of the molten thermoplastic resin 40 
and taking the molded article out of the mold. 
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tion is illustrated below. 

[001 0] It is needless to say that the embodiment given 
below is examples of the present invention and should 
not to be construed to limit the present invention thereto. 

EXAMPLES 

Example 1 

[001 1] The mold to be used in the present invention 
may be those which is usually employed for the injec- 
tion-press molding and the like, and is composed of a 
pair of a male mold half (1) which has a cavity which is 
to become a shape of a desired product at a time of 
clamping the mold and a female mold half (2), any one 
of the mold halves being connected with a press 
machine and capable of moving upward and downward 
or from side to side, and the female and the male mold 
halves being able to open and close. 
[0012] The following description is concentrated on 
the examples wherein an upright mold apparatus opens 
and closes vertically. 

[001 3] In the process of the present invention, first the 
mold halves are opened to an open state and a skin 
material (6) is supplied to a predetermined position ther- 
ebetween. [Step (1)] (Figure 1) 
[0014] The skin material may be, in the instance of 
using such an upright mold apparatus which opens and 
closes in the vertical direction and if possible, either 
placed so as to cover a molding surface of the lower 
mold half, which corresponds to the male mold in Figure 
1 , or fixed by using a skin material-fixing frame or the 
like mounted between the female and the male mold 
halves, or fixed onto a parting surface of the female 
mold half or the like by any appropriate means such as 
pins. Any method may be chosen for supplying and fix- 
ing the skin material. 

[001 5] After supplying the skin material between the 
female and the male mold halves, a molten thermoplas- 
tic resin (7) is supplied between the skin material and a 
molding surface of one of the female and the male mold 
halves. [Step (2)] (Figure 2) 

[0016] The molten thermoplastic resin is supplied 
between the skin material and the molding surface 
which is to become the substrate side (in the Figure, the 
molding surface of the male mold half). 
[001 7] The molten thermoplastic resin (7) may be sup- 
plied by an exterior supplying means provided outside 
the mold, from which the molten thermoplastic resin is 
supplied onto the molding surface, but a method 
wherein the molten thermoplastic resin is supplied via a 
molten resin path (5) provided in the mold half which is 
to construct the molding surface of the substrate side (in 
the Figure, the male mold half) is preferred. 
[0018] In the latter case, one terminal of the molten 
resin path (5) is connected with a resin-supplying open- 
ing (1 1) which opens to a molding surface and the other 
terminal is connected with a plastictzing apparatus (not 
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15 



25 



35 



shown) provided outside the mold. 
[0019] The numbers of the molten resin path (5) and 
the resin-supplying opening (11) may be either one, or 
two or more depending upon a shape and a size of the 
product, and the arrangement thereof are also appropri- 
ately determined. 

[0020] A cavity clearance defined between the female 
and the male mold halves is appropriately concretely 
determined in consideration of a type and a thickness of 
the skin material to be used. 

[0021 ] The mold clamping is then carried out by clos- 
ing the female and the male mold halves. [Step (3)] (Fig- 
ure 3) 

[0022] Such mold clamping may be either com- 
menced after completion of supplying the molten ther- 
moplastic resin or carried out in parallel with the 
aforementioned step (2), namely, carried out while sup- 
plying the molten thermoplastic resin. 
[0023] In a case where the mold clamping is carried 
out after the completion of supplying the molten thermo- 
plastic resin, it is preferred that the mold clamping is 
commenced immediately after the completion of supply- 
ing the molten thermoplastic resin. 
[0024] By the mold clamping, the skin material (6) is 
laminated on the molten thermoplastic resin layer at the 
instant that it has come in contact with the molding sur- 
face of the female mold half (1). 
([0025] ~ Aftejrthe' i^^ 

.carried out while retaining the mold clamping state! 
[Step (4)], and immediately after that, a part or a whole j 
of the mold half, wherein the part or the whole of the' 
mold half has a molding surface contacting the skin; 
'material, is moved relative to the surface of the skin 
material to make a gap, A, between the surface of the 
skin material and the molding surface of the part or the 
whole of a molding surface of the mold half, said gap 
causing the skin material being under compression by 
means of the mold clamping in the step (3) to be recov- 



\ ered. 1 I ZZ'ZIII — - 

40 [0026] More specifically, for example, in a case where 
the moving element is the whole of the mold half as 
described above, the female and the male mold halves 
are slightly opened to make the gap, A, between the 
surface of the skin material and the whole of the mold- 

45 ing surface of the mold half. [Step (5)1 (Figure 4) The 
secondary cooling is thereafter carried out in this state 
i.e. in the state of keeping the position of the mold 
halves made in the above Step (5). [Step (6)]. 
[0027] Alternatively, in a case where the moving ele- 

50 ment is the part of the mold as described above, a part 
of a mold half, the part of the mold half such as a mova- 
ble block contacting the skin material is retracted into 
the mold half to make a gap, A, between the surface of 
the skin material and the part of the molding surface of 

55 the mold half (Step (5)] , and the secondary cooling is 
thereafter carried out in this state, i.e. in the sate of 
keeping the position of the mold halves made in the 
above Step (5) [Step (6)]. The detail is explained in 
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Example 2. 

[0028] To carry out the primary cooling, it is essential 
only that, in the mold clamping state, a surface portion 
of the molten thermoplastic resin is in a slightly solidified 
state. The thermoplastic resin layer need not be com- 5 
pletely solidified to the center portion in its thickness 
direction. 

[0029] An excessively short primary cooling time 
causes much deformation of products. On the other 
hand, an excessively long primary cooling time causes 10 
much damage to the skin material, and produces falling 
down of the raising and crush of the foamed layer. The 
optimum primary cooling time, therefore, is chosen in 
consideration of a type of the skin material to be used, a 
thickness of the product, a resin temperature during w 
molding, a mold clamping pressure and the like. 
[0030] For example, in a case where a polypropylene 
resin having a resin temperature of 200°C is used at a 
mold temperature of 30°C and a multilayer molded arti- 
cle in which a fabric skin material with raising is lami- 20 
nated on a 2.5 mm thick substrate is produced, the 
primary cooling time Is about 5 to 10 seconds. 
[0031 ] The gap, A, created between the surface of the 
skin material and the part or the whole of the mold half 
wherein the part or the whole of the mold half has a 25 
molding surface contacting the skin material by slightly 
opening the part or the whole of the mold corresponds 
to the length by which the part or the whole of the mold 
has been opened. The purpose of creating the gap, A, 
is to relieve the skin material being under compression 30 
by means of the mold clamping in the step (3) from com- 
pression and to recover it sufficiently without any dam- 
ages. When it is too small, in a case where the skin 
material has a foamed layer, the foamed layer com- 
pressed can not recover sufficiently, and in the case of 35 
the fabric skin material with raising, the raising fallen 
down by compression can not recover sufficiently. As a 
result, the appearance of the skin material after molding 
deteriorates. On the other hand, if the gap, A, is too 
large, seriously insufficient cooling raises problems of 40 
deformation and the like. Therefore, the gap, A, gener- 
ally falls within a range of from (t - 1 0 ) / 2 to (t - 1 0 ), where 
t is the thickness of the unprocessed skin material 
before molding and to is the thickness of the skin mate- 
rial being under compression by means of the mold 45 
clamping, and preferably is the difference in thickness 
between the unprocessed skin material before molding 
and the skin material being under compression by 
means of the mold clamping. 

[0032] The secondary cooling, which is carried out so 
with the part or the whole of the mold slightly opened 
and with the gap A retained, is continued until the mol- 
ten thermoplastic resin under compression is com- 
pletely solidified as in the cases of the usual molding 
methods. 55 
[0033] The skin material compressed by the mold 
clamping in the step (3) is relieved by the gap A made in 
the step (5). During the cooling step, in the case of the 
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skin material having the foamed layer, the foamed layer 
compressed recovers, and in the case of the skin mate- 
rial with raising, the raising fallen down recovers. 
[0034] Then, in a case where the moving element is 
the whole of the mold half as aforementioned, after the 
molten thermoplastic resin has solidified, the mold 
halves are opened [Step (7)] (Figure 5), and the multi- 
layer molded article in which the surface of the substrate 
is entirely laminated with the skin material is taken out. 
(Figure 6) 

[0035] Alternatively, in a case where the moving ele- 
ment is the part of the mold half as aforementioned, 
after the molten thermoplastic resin has solidified, the 
mold halves are opened [Step (7)] and the multilayer 
molded article in which the surface of the substrate is 
partly laminated with the skin material is taken out 
[0036] In such a process, a deformation problem of 
products may occur due to insufficient cooling depend- 
ing upon a size and a shape of the product, a thickness 
of the substrate and a type of the skin material to be 
used, and so on. In such cases, the deformation can be 
controlled by providing a rib (8) on the rear side of the 
substrate as shown in Figure 7 in a case where the 
moving element is the whole of the mold half as afore- 
mentioned or Figure 15 in a case where the moving ele- 
ment is the part of the mold half as aforementioned. 

Example 2 

[0037] Figure 8 schematically illustrates one example 
of the mold used in the present invention by means of a 
cross section. 

[0038] This mold is composed of a pair of a male mold 
half (1) and a female mold half (2). In the molding sur- 
face of the mold half corresponding to the skin material- 
laminated surface of a product (the molding surface (9) 
of the female mold half in the example depicted in the 
Figure), a movable block (3) is provided to the part of 
the mold half contacting the skin material. 
[0039] The movable block (3) has a molding surface 
(1 0), whose size is approximately the same as the area 
of the skin material to be laminated, and is embedded in 
the mold half located on the skin material side of the 
product (the female mold half in this example), and has 
a structure in which the movable block can slide forward 
and backward in a mold opening/closing direction in the 
mold by means of a moving means such as a hydraulic 
cylinder (4). 

[0040] The movable block (3) usually can, in a state 
where it has advanced to a limit, make a continuous 
molding surface by its molding surface (10) together 
with the molding surface (9) of the female mold half (2) 
in which the movable block is embedded. 
[0041 ] In the other mold half (the male mold half in this 
example) facing the mold half in which the movable 
block (3) is embedded is provided a molten resin path 
(5) for supplying the molten thermoplastic resin into a 
cavity. 
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[0042) One terminal of the molten resin path is con- 
nected with a resin-supplying opening (11) which opens 
to a molding surface and the other terminal is connected 
with a plasticizing apparatus (not shown) provided out- 
side the mold. 

[0043] The number of the resin -supplying opening 
(1 1) may be either one, or two or more depending upon 
a shape and a size of the product, and the arrangement 
thereof are also appropriately determined. However, at 
least one resin-supplying opening is preferably provided 
at a position which faces the molding surface of the 
movable block (3). 

[0044] In manufacture of the multilayer molded article 
using the female and the male mold halves, first the 
mold halves are brought to an open state and a skin 
material (6) is supplied to a predetermined position ther- 
ebetween. [Step (1)] (Figure 9) 
[0045] At this time, the skin material is supplied to a 
position facing the molding surface (10) of the movable 
block (3). Figure 9 shows a state where the skin mate- 
rial is placed over a position on the male mold half (1), 
the position facing the molding surface of the movable 
block (3) provided on the molding surface. At this time, 
the skin material may be either simply placed on the 
molding surface of the male mold half or fixed with a fix- 
ing means for positioning the skin material. 
[0046] Alternatively, according to a relation between 
the female and the male mold halves, a type of the skin 
material and so on, the skin material may be either 
placed directly on the molding surface (1 0) of the mova- 
ble block (3) or fixed by temporarily fixing the surface 
side of the skin material onto the molding surface of the 
movable block using a double-faced tape or the like. 
[0047] After the step (1), the molten thermoplastic 
resin (7) is supplied between the skin material and the 
molding surface of the mold half having no movable 
block. [Step (2)] (Figure 10) 

[0048] A cavity clearance between the female and the 
male mold halves during this step can concretely be 
determined in consideration of a type, a thickness and 
the like of the skin material to be used, but it is essential 
that the mold halves are in the open state. 
[0049] In general, before supplying the molten ther- 
moplastic resin, a position of the movable block is 
adjusted so that the molding surface (1 1 ) of the movable 
block (3) and the molding surface (9) of the female mold 
half in which the movable block is embedded make a 
continuous molding surface together. 
[0050] Subsequently, mold clamping is carried out by 
closing the female and the male mold halves. [Step (3)] 
(Figure 11) 

[0051 ] The mold clamping may be either commenced 
after completion of supplying the molten thermoplastic 
resin or carried out in parallel with the step (2), in other 
words, while supplying the molten thermoplastic resin. 
[0052] In a case where the mold clamping is carried 
out after the completion of supplying the molten thermo- 
plastic resin, it is preferred that the mold clamping is 



commenced immediately after the completion of supply- 
ing the molten thermoplastic resin. 
[0053] The surface of the skin material (6) is laminated 
partly on the surface of the molten thermoplastic resin 

5 layer, and comes in contact with the movable block (3) 
simultaneously through the mold clamping. 
[0054] After the mold clamping, the primary cooling is 
carried out while retaining the mold clamping state [step 
(4)], and immediately after that, the movable block (3) 

w contacting the skin material is retracted into the mold 
half by means of the hydraulic cylinder (4) to make a 
gap A between the surface of the skin material and the 
molding surface (10) of the movable block (Step (5)]. As 
for a portion laminated with no skin material, the sec- 

15 ondary cooling is carried out in the state of keeping the 
posituion of the mold halves made in the above Step (5), 
i.e. while retaining the previous mold clamping state. 
[Step (6)] (Figure 12) 

[0055] To carry out the primary cooling which is con- 
20 tinued until retracting the movable block into the mold 
half and making the gap between the surface of the skin 
material and the molding surface (10) of the movable 
block, it is essential only that, in the mold clamping 
state, a surface portion of the molten thermoplastic 
25 resin is in a slightly solidified state. The thermoplastic 
resin need not be completely solidified to the center por- 
tion in its thickness direction. 

[0056] An excessively short primary cooling time 
causes much deformation of products. On the other 

30 hand, an excessively long primary cooling time causes 
much damage to the skin material, and produces falling 
down of the raising and crush of the foamed layer. The 
optimum primary cooling time, therefore, is chosen in 
consideration of a type of the skin material to be used, a 

35 thickness of the product, a resin temperature during 
molding, a mold clamping pressure and the like. 
[0057] For example, in a case where a polypropylene 
resin having a resin temperature of 200° C is used at a 
mold temperature of 30°C and a multilayer molded arti- 

40 cle in which a fabric skin material with raising is lami- 
nated partly on a 2.5 mm thick substrate is produced, 
the primary cooling time is about 5 to 10 seconds. 
[0058] As for a retracting stroke of the movable block 
at a time when the movable block (3) is retracted into the 

45 mold half to make the gap A between the surface of the 
skin material and the molding surface (10) of the mova- 
ble block, when it is too small, in a case where the skin 
material has a foamed layer, the foamed layer com- 
pressed can not recover sufficiently, and in the case of 

so the fabric skin material with raising, the raising fallen 
down by compression can not recover sufficiently. As a 
result, the appearance of the skin material after molding 
deteriorates. On the other hand, if the retracting stroke 
of the movable block is too large, insufficient cooling of 

55 the skin material-laminated portion of the substrate due 
to a heat insulation effect of the skin material raises 
problems of deformation and the like. Therefore, the 
retracting stroke of the movable block generally falls 
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within a range of from (1 - to) / 2 to (t -to), where t is a 
thickness of the unprocessed skin material before mold- 
ing and t is the thickness of the skin material being 
under compression by means of the mold clamping. 
[0059] As illustrated in Figure 5, the term "gap A" 5 
means a vertical clearance created by the retraction of 
the movable block (3) and that is a gap between the sur- 
face of the skin material and the molding surface (10) of 
the movable block (3). 

[0060] The secondary cooling, which is carried out 10 
with the movable block (3) retracted is continued until 
the molten thermoplastic resin under compression is 
completely solidified as in the case of the usual molding 
methods. 

[0061] After the molten thermoplastic resin has solid- is 
ified, the mold halves are opened (Step (7)] (Figure 13), 
and the multilayer molded article in which the surface of 
the substrate is partly laminated with the skin material is 
taken out. (Figure 14) 

[0062] In a case where, in such a process, a ratio of 20 
the area of the skin material-laminated portion to the 
entire surface area of the substrate is large, there may 
arise a difference in cooling degree of the substrate 
between the skin material-laminated portion and the 
other portion, because the skin material -laminated por- 25 
tion is insufficiently cooled due to a heat insulation effect 
of the skin material, and a deformation problem of prod- 
ucts may occur. In such cases, the deformation can be 
controlled by providing a rib (8) on the rear side of the 
substrate as shown in Figure 15. so 
[0063] Although examples using the female and the 
male mold halves having a vertical mold opening/clos- 
ing direction are mentioned in the above description, a 
mold opening/closing direction is not essential at all. 
The aforementioned processes, therefore, can be car- 35 
ried out in the same fashion even if a female and a male 
mold halves having a horizontal mold opening/closing 
direction are employed. 

[0064] As skin materials applicable to the process of 
the present invention, fabric skin materials are pre- 40 
ferred. Especially, woven fabric and knitting fabric with 
raising such as moquette and tricot, and nonwoven fab- 
ric such as a needle punched carpet are preferably 
employed. - - 

[0065] Such skin materials may be used either alone 45 
or as a composite skin material in which two or more 
skin materials are stuck with each other with adhesive 
or the like. Particularly, fabric skin materials backed with 
an urethane foamed sheet, a polyolefinbased resin 
foamed sheet, i.e. a polypropylene foamed sheet, or the so 
like are preferably used. 

[0066] In addition, composite skin materials in which 
a sheet or a film of thermoplastic resin or thermoplastic 
elastomer, paper, metallic foil, a net and the like are 
backed with the aforementioned foamed sheets are also 55 
preferably employed. 

[0067] As the polyolef in -based resin foamed sheets 
such as the polypropylene foamed sheet, either those of 



a crosslinked type or of a non-crossl inked type may be 
used. An expansion ratio thereof is not particularly lim- 
ited. 

[0068] In using such a skin material, it may be sub- 
jected to preforming according to a shape of the skin 
material to be laminated. 

[0069] As thermoplastic resins applicable to the proc- 
ess of the present invention, those conventionally used 
in general injection molding, injection compression 
molding, extrusion molding, stamping molding and the 
like can be employed with no particularly limitations. For 
example, conventional thermoplastic resins such as 
polyolefin resin, i.e. polyethylene and polypropylene, 
polystyrene, acrylic resin, an acrylonitrile-styrene-buta- 
diene block copolymer, polyamide, i.e. nylon, polyvinyl 
chloride, polycarbonate and a styrene-butadiene block 
copolymer, thermoplastic elastomer such as EPM and 
EPDM, mixtures thereof, and polymer alloys using 
these materials. These may be either expandable or 
non -expandable. 

[0070] The term "thermoplastic resin" used in the 
present invention includes all of the above exemplified 
materials. 

[0071 ] The thermoplastic resins may contain reinforc- 
ing fibers such as glass fiber, fillers including various 
inorganic and organic fillers such as talc and wollas- 
tonite, and the like. Of course a variety of conventionally 
used pigments, lubricants, antistatic agents, antioxi- 
dants, ultraviolet absorbers and the like may be option- 
ally incorporated in the thermoplastic resin. 
[0072] According to the process of the present inven- 
tion, the advantage of the injection press molding 
method that a surface of a thermoplastic resin substrate 
can be laminated partly or entirely with a skin material in 
parallel with forming the substrate is utilized, and even 
in a case where a fabric skin material with raising or a 
skin material backed with a foamed layer is used, dete- 
rioration in an appearance and in a cushion property 
caused by falling down of the raising and crush of the 
foamed layer never occurs. Furthermore, a multilayer 
molded article laminated partly or entirely with a skin 
material with a good appearance having less distortion 
can be easily produced. 

EXPLANATIONS OF LETTERS OR NUMERALS 



[0073] 




1 




male mold half 


2 




female mold half 


3 




movable block 


4 




hydraulic cylinder 


5 




molten resin path 


6 




skin material 


7 




molten thermoplastic resin 


8 




rib 


9 




molding surface of female mold half 


10: 


molding surface of movable block 



7 

03/10/2004, EAST Version: 1.4.1 



13 



EP 0 955 143 A2 



14 



1 1 : resin-supplying opening 
A: gap 

Claims 

1 . A process for producing a multilayer molded article 
in which a surface of a thermoplastic resin sub- 
strate is partly or entirely laminated with a skin 
material, the process using a mold including a pair 
of a female and a male mold halves, the process 
comprising: 

(1) a step of supplying the skin material to a 
predetermined position between the female 
and the male mold halves in an open state; 

(2) a step of supplying a molten thermoplastic 
resin between the skin material and a molding 
surface of any one of the female and the male 
mold halves; 

(3) a step of clamping the mold after or while 
supplying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the 
molten thermoplastic resin in the mold; 

(5) a step of moving a part or a whole of the 
mold half, wherein the part or the whole of the 
mold half has a molding surface contacting the 
skin material, relative to a surface of the skin 
material to make a gap between the surface of 
the skin material and the part or the whole of a 
molding surface of the mold half; 

(6) a step of carrying out secondary cooling of 
the molten thermoplastic resin in the state of 
keeping the position of the mold halves made 
in the above (5); and 

(7) a step of opening the mold halves after 
solidification of the molten thermoplastic resin 
and taking the molded article out of the mold. 

2. A process for producing a multilayer molded article 
in which a surface of a thermoplastic resin sub- 
strate is entirely laminated with a skin material, the 
process using a mold including a pair of a female 
and a male mold halves, the process comprising: 

(1) a step of supplying the skin material to a 
predetermined position between the female 
and the male mold halves in an open state; 

(2) a step of supplying a molten thermoplastic 
resin between the skin material and a molding 
surface of any one of the female and the male 
mold halves; 

(3) a step of clamping the mold after or while 
supplying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the 
molten thermoplastic resin in the mold; 

(5) a step of opeing the mold halves to make a 
gap between the surface of the skin material 
and the whole of a molding surface of the mold 



half; 

(6) a step of carrying out secondary cooling of 
the molten thermoplastic resin in the state of 
keeping the position of the mold halves made 

5 in the above (5); and 

(7) a step of opening the mold halves after 
solidification of the molten thermoplastic resin 
and taking the molded article out of the mold. 

10 3. A process for producing a multilayer molded article 
in which a surface of a thermoplastic resin sub- 
strate is partly laminated with a skin material, the 
process using a mold including a pair of a female 
and a male mold halves, a part of a molding surface 

is corresponding to a skin material -laminated surface 
of the molded article which comes in contact with 
the skin material being composed of a movable 
block which can slide forward and backward in a 
mold opening/closing direction in the mold, the 

20 process comprising: 

(1) a step of supplying the skin material to a 
predetermined position between the female 
and the male mold halves in an open state; 
25 (2) a step of supplying a molten thermoplastic 

resin between the skin material and a molding 
surface of the mold half having no movable 
block; 

(3) a step of clamping the mold after or while 
30 supplying the molten thermoplastic resin; 

(4) a step of carrying out primary cooling of the 
molten thermoplastic resin in the mold; 

(5) a step of retracting the movable block con- 
tacting the skin material into the mold half to 

35 make a gap between a surface of the skin 

material and a molding surface of the movable 
block; 

(6) a step of carrying out secondary cooling of 
the molten thermoplastic resin in the state of 

40 keeping the position of the mold halves made 

in the above (5); and 

(7) a step of opening the mold halves after 
solidification of the molten thermoplastic resin 
and taking the molded article out of the mold. 

45 

4. The process according to claim 1 , 2 or 3 wherein 
the gap made in the step (5) is a half or more of the 
difference in thickness between the unprocessed 
skin material before molding and the skin material 

so being under compression by means of the mold 
clamping in the step (3). 

5. The process according to claim 1 , 2, 3 or 4 wherein 
the skin material is a fabric skin material with rais- 

55 ing. 
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Fig. 4 
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Fig. 6 



Fig. 7 




10 

03/10/2004, EAST Version: 1.4.1 



EP 0 955 143 A2 

Fig. 8 

\ I 4 



Fig. 9 



Fig. 10 
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Fig. 11 



Fig. 12 



Fig. 13 
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